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K An integrated voltage regulator and reverse voltage protection circuit 
comprising the following: 

a first double-sided extended drain field effect transistor of a first carrier type and 
having a source terminal coupled to a first voltage source; 

a second double-sided extended drain fieid effect transistor of the first carrier type 
and also having a source terminal couple to the first voltage source, and having a drain 
terminal coupled to a gate terminal of the first douWc-sided extended drain Held effect 
transistor of the first carrier type: 

a first resistor that is coupled between the first supply voltage and a body terminal 
of the first double-sided extended drain fieid effect transistor of the first carrier type and a 
body terminal of the second double-sided extended drain field effect transistor of the first 
carrier type; 

a second resistor; 

a third resistor coupled with the second resistor in series between a drain terminal 
of the first double-sided extended drain field effect transistor of the first carrier type and a 
second voltage source; 

an extended drain field effect transistor of a second carrier type opposite the first 
carrier type, having a drain terminal coupled to the drain terminal of the second double- 
sided extended drain field effect transistor, and having a source terminal coupled to the 
second voltage source; and 

an amplifier having an output terminal coupled to a gate terminal of the extended 
drain field effect transistor of the second carrier type. 
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2, A circuit in accordance with Claim 1, wherein the extended drain field 
effect transistor of the second carrier type is a single-sided extended drain ftekt effect 
transistor of the second carrier type. 

3, A circuit in accordance with Claim 1, wherein the extended drain field 
effect transistor of the second carrier type is a double-sided extended drain field effect 
transistor of the second carrier type, 

4, A circuit in accordance with Claim U wherein the first carrier type is n- 
channel, and wherein the second carrier type is p-channeJ, 

5, A circuit m accordance with Claim l s wherein the first carrier type is p- 
channel, and wherein the second carrier type is n-charmel 

6, A circuit in accordance with Claim 1 ? wherein the circuit farther composes 
a load circuit coupled between the drain terminal of the fust double-sided extended drain 
field effect transistor and the second voltage source. 

7, A circuit in accordance with Gain* 6, wherein the circuit is integrated on a 
single chip. 

8, A circuit in accordance with Claim L wherein a node between the second 
arid third resistors is couple to a first input terminal of the amplifier. 
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9. A circuit m accordance with Claim !♦ wherein a second inpul terminal of 
the amplifier is configured to be connected to a reference voltage. 

10. A circuit in accordance with Claim 9* wherein the reference voltage is a first 
reference voltage, wherein a gaie terminal of the .second double-sided extended drain field 
effect transistor of the first carrier type is configured to be coupled to a second voltage 
reference. 

11. A circuit in accordance with Claim 10, wherein the second voltage 
reference is different that the first voltage source by a factor equal to the absolute value of 
a threshold voltage of the second double-sided extended drain field effect transistor of the 
first carrier type. 

12. A circuit Jn accordance with Claim 1, wherein the first double-sided 
extended drain field effect transistor of the first carrier type coroprisCvS the following: 
a substrate; arid 

a gate terminal overlying the substrate over a channel region in the substrate, 
wherein the substrate further comprises the following: 

a drain region of the first carrier type, wherein the drain region is laterally 
separated from the channel region by a first RESURF region of the first carrier 
type; and 

a source region of the first carrier type, wherein the source region is 
laterally separated from the channel region by a second RESURF region of the first 
carrier type. 
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13, A circuit in accordance with Claim 12, wherein the substrate further 
compri ses the foJ lo wi ng r 

a third RESURF region of the first carrier type disposed laterally bordering the 
drain region on a side that is remote from the channel region; and 

a fourth RESURF region of the first carrier type deposed laterally bordering the 
source region on aside that is remote from the channel region. 

14. A circuit in accordance with Claim 1. wherein the first douhle-skted 
extended drain field effect transistor of the first carrier type is a first extended drain field 
effect transistor of the first carrier type, and the second double-sided extended drain field 
effect transistor of the first carrier type is a second extended drain field effect transistor of 
the first carrier type, the circuit further comprising the folio wing: 

a third extended drain field effect transistor of the ftrst carrier type having a drain 
terminal coupled to the drain terminal of the extended drain field effect transistor of the 
second carrier type, and having a source terminal coupled to die drain terminal of the 
second extended drain field etYect transistor of the first carrier type and to the gate termina] 
of the first extended drain field effect transistor of the first carrier type, 
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15. An integrated overvoliage and reverse voltage protection circuit comprising 
ihe following: 

a first double-sided extended drain field effect transistor of a first carrier type and 
having a source terminal coupled to a first voltage source; 

a second double-sided extended drain field effect transistor of the first, carrier type 
and also having a source terminal couple to the first voltage source, and having a drain 
terminal coupled to a gate terminal of the first double-sided extended drain field effect 
transistor of the first carrier type; 

a first, resistor that is coupled between the first supply voltage and a body terminal 
of the first double-sided extended drain field effect transistor of the first carrier type and a 
body terminal of the second double-sided extended drain field effect transistor of ihe first 
carrier type; 

a second resistor; 

a third resistor coupled with the second resistor in series between the first voltage 
source and a second voltage source; 

an extended drain field effect transistor of a second carrier type opposite the first 
carrier type, having a drain termini coupled to the drain terminal of the second double- 
sided extended drain field effect transistor, and having a source terminal coupled to the 
second voltage source; and 

a comparator having an output terminal coupled to a gate terminal of the extended 
drain field effect transistor of the second carrier type, 

16. A circuit in accordance with Claim IS, wherein a node between the second 
and third resistors is couple io a first input terminal of the comparator. 
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17. A circuit in accordance with Claim 16, wherein a second input terminal of 
the comparator is configured to be connected to a reference voltage- 

18. A circuit in accordance with Claim 17, wherein the reference voltage is a 
first reference voltage, wherein a gate terminal of the second double-sided extended drain 
field effect transistor of the first carrier type b configured to be coupled to $ second 
voltage reference, 

19* A circuit in accordance wilt? CA&im 1&, wherein the second voltage 
reference is different that the first voltage source by a factor equal to the absolute value of 
a threshold voltage of the second double-sided extended drain field effect transistor of the 
first carrier type. 

20. A circuit in accordance with Claim 15, wherein the first double-sided 
extended drain field effect transistor of the first carrier type is a first extended drain field 
effect transistor of the first carrier type, and the second double-sided extended drain field 
effect transistor of the first carrier type is a second extended drain field effect transistor of 
the first carrier type, the circuit further comprising the following: 

a third extended drain field effect transistor of the first carrier type having a drain 
terminal coupled to the drain terminal of the extended drain field effect transistor of the 
second carrier type, and having a source terminal coupled to the drain terminal of the 
second extended drain field effect transistor of the first carrier type and to the gate terminal 
of the first extended drain field effect transistor of the first carrier type. 
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